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1.0 INTRODUCTION
11 Project Objectives

This document presents the specification for drilling and grouting to stabilise the mine entry at a site at the
former Camelot Theme Park in Charnock Richard. The information available for the site has been reviewed
with respect to the unrecorded workings and mine entries identified beneath the site during the Ground
Investigation.

The objectives of the Grouting Specification are to set out the validation criteria and protocols required to
demonstrate the successful implementation of the stabilisation works with sufficient supporting information,
test data and independent quality control to ensure successful implementation of the works.

1.2 Site Setting

The site extends to 25.55 hectares. Itincludes areas covered by the former park rides, facilities and buildings,
car and coach parks, access roads, areas of hard standing and woodland areas. The site also includes an area
of hard standing located to the north of the existing Park Hall Hotel (a 140 bed-hotel) and existing
employment units. However, the hotel and employment units sit outside of Story Homes’ ownership.

The site is bordered by mature woodland to the south and west, part of which is designated as Ancient
Woodland and referred to as ‘Little Wood’. Syd Brook watercourse flows through the woodland parcel to
the south of the site, in a valley feature, which forms part of the River Douglas catchment.

To the north are agricultural fields and to the east the site is partially bound by ‘The Dam’ waterbody and
Little Wood Biological Heritage Site, beyond which is the M6 motorway. The south the site is bound by Park
Hall Road. The site is located approximately 4.5km to the south west of Chorley Town Centre, and
approximately 2km to the south-east of Eccleston village centre. The Charnock Richard Motorway Service
Area (MSA) is located adjacent to the south east of the site.

For the purposes of this report and ease of reference the site has been separated into seven distinct parcels
which are shown on Groundtech Plan GRO-24220-P02, each parcel will be discussed individually where
appropriate in the report from this point forward based on the different current land uses. The dividing and
rationale of the site is summarised below:

1. Parcel 1 - Northern area of the site comprising undeveloped fields
Parcel 2 - Area in the north consisting of the active Battlefield Live Pennine

3. Parcel 3 - North east of the site which is undeveloped and comprising the
Park Hall Car Boot Sale and baron land

4.  Parcel 4 - Western area of former Camelot Theme Park

5. Parcel 5 - Central area of former Camelot Theme Park at a lower elevation

6. Parcel 6 - Southern area of former Camelot Theme Park and associated car
parking area now utilised as HGV training

7. Parcel 7 - Disused car parking area to the south east adjacent to the Charnock

Richard M6 services

The area comprising the Park Hall Hotel and Spa as well as the Park Hall Sports and Leisure Club are not
within the development proposal and are considered as offsite within this report.
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1.3 Proposed Development

Outline planning application (with all matters reserved save for the principal means of access) for a
residential development of up to 350 homes (Use Class C3) and a 186.9 sgm (2012 sqgft) community hub,
with associated habitat creation, landscaping, parking, footpaths/cycleways, drainage and other
infrastructure.

Proposed Development
14 Desk Based Information

Solid Geology

The site areais indicated to be generally underlain by Pennine Lower Coal Measure Formation which consists
of mudstone, siltstone and sandstone with subordinate seatearths and coal seams. The eastern area Parcel
3is indicated to be underlain by the Milnrow Sandstone Formation comprising Sandstone. The Helpet Edge
Rock and Old Lawrence Formations are indicated to encroach the northern boundary Parcel 1 and Parcel 4
which typically comprise Sandstone.

The geological maps show that five coal seams are shown to subcrop beneath the site. These seams are the
Lower Mountain mine, Upper Mountain, Cannel Mine, Arley Mine, Smith Mine and Bone Mine. The Lower
Mountain Mine is indicted to encroach the northern area of Parcel 1 and was widely exploited in the north
east, however is poorly developed within the Chorley area. The Upper Mountain Mine is shown to have been
widely exploited in the Chorley area and is generally between 24” and 42” (0.60m to 1.1m) in thickness and
the Cannel Mine is generally between 5” and 16” (0.1m to 0.4m) in thickness. Both the Upper Mountain and
Cannel Mine are indicated to subcrop in the north eastern area of the site beneath Parcel 1 and Parcel 2.

The Arley mine is shown beneath Parcel 4 and is indicated to be the next seam in the succession which was
the most valuable high quality coal in the district of Chorley was almost entirely worked out. In the area of
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Chorley it is indicated to reach its maximum thickness in the Lancashire Coalfield of up to 71” (1.8m). This is
followed by the Smith Mine is the next seam which is indicated to be between 17” and 30” in thickness
(0.43m to 0.76m) and was worked in the surrounding area. The Smith Mine is indicated to subcrop beneath
the south eastern area of Parcel 6.

The final seam indicated to subcrop beneath the site is the Bone Mine which is indicated to be approximately
25" (0.64m) in thickness and formed of hard dull coal. This is seam is indicated to subcrop in close proximity
to Parcel 7.

Three geological faults are indicated to be present on the site with two trending from north west to south
east and another trending south west to north east.

Geological Map — Solid Geology

Coal Authority Consultation

Past Mining

The property is in the likely zone of influence from workings in 4 seams of coal between 31m to 106m depth,
last worked in 1914. Any ground movement from these workings should have now stopped.

The site lies within an area of probable unrecorded shallow coal mine workings.

Present Mining
The site is not within the zone of influence of any present underground coal workings.

Future Mining
The property is notin an area where the Coal Authority are determining whether to grant a licence to remove
coal by underground workings.

The property is not in an area likely to be affected at the surface by any planned underground workings.
3
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Reserves of coal exist in the local area that may be worked in the future.

No notice of the risk of land being affected by subsidence has been given under section 46 of the Coal Mining
Subsidence Act 1991.

Mine Entries
There are two records of mine entries on or within 20m of site boundary, which are presented in the table
below:

Assumed Shaft ~ Shaft Depth

Onsite S E— (m) Departure Treated
Park Hall

353415-005 Colliery Shaft Shaft N 2.50 - 8.00 FALSE
Park Hall

353416-006 Colliery Shaft Shaft  Parcel 5 2.50 - 8.00 FALSE

Coal Mining Geology
The Authority is not aware of any damage arising to geological faults or lines of weakness that have been
affected by coal mining.

Opencast Coal Mining
The property is not in an area affected by past or present coal mining extracted by opencast methods. The
property is also not in an area affected by a proposed opencast coal mine.

Subsidence
The Coal Authority has not received a damage notice or claim for the subject property or within 50m since
31 October 1994.

Mine Gas
There is no record of mine gas emission requiring action by the Coal Authority within the boundary of the
property.

Withdrawal of Support
The property is not in an area which notice of entitlement to withdraw support has been published.

Coal Authority Interactive Map
The Coal Authority Interactive Map has been consulted and the confirms the following:

e Part of the site lies in a Development High Risk Area

e The southern area of the site lies within an area of past shallow coal mine workings

e Probable shallow coal mine workings are indicated in the central area of the site

e No coal outcrops are indicated on the site on the interactive map

e 2 No. Mine Entries are present on and within close proximity to the site which are summarised
in further detail below
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2.0 REVIEW OF PREVIOUS INVESTIGATIONS

21 Introduction
The following section summarises the below previous reports which have been completed for the site.

e Phase Il Geo-Environmental Site Assessment (Ref. 10-984-r1) conducted by e3p, dated July 2016

e Geo-Environmental Appraisal and Coal Mining Risk Assessment (Ref. GRO-24220-5586 1.1)
conducted by Groundtech Consulting Ltd, dated 04 June 2025

e  Organic Material Report and Revised Coal Mining Risk Assessment (Ref. GRO-24220-5805)
conducted by Groundtech Consulting Ltd, dated 09 June 2025.

2.2 Scope of Works

The following scope of mining investigation was completed between the dates of 18" November and 10"
December 2024.

e 14 No. Rotary open hole boreholes (BHO01 to BH014) were advanced to depths of between
40.0m begl and 42.0m bgl using a Klemm 802-2 Drilling Rig

e 26 No. Rotary probe boreholes (SPO01 to SPO26) were undertaken around the vicinity of the
onsite Mine Entry (353415-006).

A supplementary mining investigation to target the Smith Mine was undertaken between 28" April and 8"
May 2025 and comprised the following scope:

e 6 No. Rotary Open Hole boreholes (RBH2001 to RBH2006) were advanced to depths between
30.0m to 33.0m begl using a Beretta T44 drilling rig.

2.3 Ground Model

The ground conditions encountered across the two phases of investigation which are relevant to the
treatment of mine entry are discussed below.

Natural Ground

The natural strata encountered generally confirmed the published geological records with Glacial Till
predominantly being encountered at the site. Natural strata was encountered to between the depths of
0.3m bgl and 15.0m bgl.

Bedrock

Bedrock was encountered during the investigation in the form of the Pennine Lower Coal Measures
Formation which was encountered in the eastern area of the site from depths of between 0.1m begl and
3.9m begl during the trial pitting exercise and the main populations are summarized in the table below:

Depths encountered  Depths encountered to
Strata from (m bgl) (m bgl) Locations

Min Max Min Max

Residually weathered
MUDSTONE recovered 0.20 2.30 1.20 3.60
as gravelly friable clay

TP024 to TPO40, TPO79 TO TPO&1,
TPO83, TPO85, TPO87, WS03
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Very weak brown

SANDSTONE TP0O19 to TPO22, TPO88, WS01, WSO5,
destructured 0.10 1.00 2.60 2.80
WS14, WS16
recovered as sandy
gravel
Extremely weak
grey/brown
MUDSTONE TPO22 to TPO47, WS01, WS02, WSO8,
destructured 0.30 3.60 1.50 3.90 WS24, WS25, WS30
recovered as clayey
gravel
Intact Coal Seams 2.40 40.00 2.60 40.80 RBHO5 to RBHO14

Additionally, bedrock comprising variable units of Mudstone, Siltstone and Sandstone was encountered
during the rotary drilling from depths of 2.0m begl and 42.0m begl. Intact Coal was also recorded in BHOO5
and BHO14 between the depths of 2.1m begl and 40.8m begl and was encountered between 0.2m and 1.1m
in thickness.

Sandstone bedrock was encountered at shallow depths in the eastern area of Parcel 3 during the trial pitting
exercise. This is considered to be indicative of the Milnrow Sandstone Formation which is indicated to
underlie this area of the site on the available geological records.

2.4 Coal Seams Identified by the Investigation

During the investigation intact coal was encountered in 10 of the 14 rotary boreholes drilled at the site. No
evidence of shallow coal mine workings was encountered during the rotary drilling exercise. A summary of
the relevant findings of the rotary drilling is presented in the table below:

Location Top NS Thickness Findings Depth to sufficient ~ Remediation
Depth (m  Depth (m (m) Competent Bedrock Required
bgl) bgl) Bedrock Cover
RBHOO5 40.00 40.80 0.80 Intact Coal 6.00 - N
RBHO06 36.00 37.10 1.10 Intact Coal 5.60 - N
RBHOO7 34.00 34.60 0.60 Intact Coal 1.00 - N
30.50 30.70 0.20 Intact Coal - N
RBHO08 10.50
33.00 33.20 0.20 Intact Coal - N
RBHO09 26.40 27.00 0.60 Intact Coal 1.00 - N
13.50 13.80 0.30 Intact Coal - N
RBHO10 6.30
17.30 17.80 0.50 Intact Coal - N
2.40 2.60 0.20 Intact Coal - N
RBHO11 16.50 17.00 0.50 Intact Coal 2.00 - N
20.20 20.70 0.50 Intact Coal - N
RBHO12 14.60 15.00 0.40 Intact Coal 3.00 - N
2.60 2.80 0.20 Intact Coal - N
RBHO13 5.70 5.80 0.10 Intact Coal 2.20 - N
37.60 38.10 0.50 Intact Coal - N
RBHO14 40.00 40.80 0.80 Intact Coal 6.00 - N
RBH2001 30.00 31.80 1.80 Intact Coal 12.80 N N
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RBH2002 26.00 27.30 1.30 Intact Coal 15.00 N N

RBH2003 26.50 27.90 0.90 Intact Coal 13.60 Y N

RBH2004 25.00 26.20 1.20 Intact Coal 13.20 N N

RBH2005 14.80 15.30 0.50 Intact Coal 13.30 N N

RBH2006 29.70 30.90 1.20 Intact Coal 12.20 Y N
2.5 Mine Shaft Probing

During the investigation undertaken at the site by Groundtech Consulting a rotary probing exercise was
undertaken to locate the position of the onsite mine entry 353415-006 where possible using the coordinates
provided form the Coal Authority and physical markers such as any surface depressions and collapses.

Park Hall Colliery

353415-006 Shaft

Backfilled 2.50x 1.40 34.00

The rotary probing exercise undertaken in the vicinity of the mine entry identified the mine entry and has
determined the shaft dimensions as presented in the table above. Soft drilling was recorded within the shaft
to a depth of 34m begl where firm drilling was recorded. The shaft column has therefore been proven to
34m begl.

2.6 Discussion and Recommended Action

No risk was determined to be present from shallow coal mine workings in the Lower Mountain, Upper
Mountain, Cannel Mine, Arley Mine, Smith Mine or Bone Mine seams as no evidence of shallow workings
was encountered in the rotary drilling undertaken and to date and sufficient bedrock cover would be present
over any unrecorded workings.

The mine entry located in Parcel 5 should be treated in accordance with an approved specification and CIRIA
C758. The mine entry is located outside of the redline boundary for development and it is understood this
area to remain as woodland.
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DRAWINGS AND GEOTECHNICAL INFORMATION

Details of the previous Ground Investigations are presented in the following documents:

Phase | Geo-Environmental Assessment (Ref. 5557/R1) conducted by Lees Roxburgh Limited,
dated January 2013

Phase Il Geo-Environmental Site Assessment (Ref. 10-984-r1) conducted by e3p, dated July 2016
Geo-Environmental Appraisal and Coal Mining Risk Assessment (Ref. GRO-24220-5586 1.1)
conducted by Groundtech Consulting Ltd, dated 4" June 2025

Permanent Ground Gas Risk Assessment (Ref. GRO-24220-5700_1.1) conducted by Groundtech
Consulting Ltd, dated 4" June 2025

Minerals Resource Assessment (Ref. GRO-24220-5764 1.1) conducted by Groundtech
Consulting Ltd, dated 4" June 2025.

Organic Material Report and Revised Coal Mining Risk Assessment (Ref. GRO-24220-5805)
conducted by Groundtech Consulting Ltd, dated 9" June 2025.

Earthworks Specification (Ref. GRO-24220-5880) conducted by Groundtech Consulting Ltd,
dated 7" July 2025.

Remedial Specification (Ref. GRO-24220-5881) conducted by Groundtech Consulting Ltd, dated
7% July 2025.
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4.0 PROPOSED MINE SHAFT TREATMENT WORKS
4.1 Drawings and Geotechnical Information

Details of the previous Ground Investigation are presented in Groundtech Consulting Geo-Environmental
Appraisal and Coal Mining Risk Assessment (Ref. GRO-24220-5586 1.1) and Organic Material Report and
Revised Coal Mining Risk Assessment (Ref. GRO-24220-5805).

Utility plans will be made available to the contractor prior to the commencement of the works. However, it
will remain the contractors responsibility to confirm excavations are clear of underground utilities prior to
breaking ground.

The coordinates of the mine entry as located by Groundtech Consulting is presented in the table below:

353903.224 425523.652

Park Hall . 353902.715 415522.692
353415-006 Backfilled 2.50x1.40 34.00 353004.840 415521.872

Colliery Shaft
353905.324 415522.876

The depth to bedrock was encountered to be variable across the site during the investigation. However,
during the mine shaft probing exercise the depth to bedrock was encountered to be 6.5m begl.

4.2 Drill and Grout

It is recommended that the mine shafts are stabilised by drilling and grouting in accordance with the
procedure outlined below and in general accordance with CIRIA C758.

A suitably constructed platform will be required at the shaft location to provide a working platform for the
drilling rig and grouting plant. The contractor should ensure the platform is large enough the span the
feature and can support the loads imposed, which should be confirmed by structural calculations completed
by a suitably qualified engineer. Personnel in the working area should be harnessed to a secure anchor point
outside the exclusion zone.

Rotary holes should be advanced to the base of the shaft through the shaft column utilising a drilling rig that
is suitable for the task and suitably experienced personnel, casing the hole as it progresses. The borehole
can then be utilised for the injection of grout.

Upon completion of the cased borehole, the drill string will be withdrawn, and the hole grouted up from the
base using a cementitious or resin-based grout as the casing is withdrawn in stages of circa 1m up to the
surface.

Grout may be delivered through the drill string, a perforated injection pipe or steel tubes depending on the
equipment available.

The grout should be pressurised appropriately according to the nature of the fill material to be permeated.
Additional boreholes should be drilled as required depending on the achieved grout take. Three boreholes
are considered sufficient for the works based on the dimensions of the shaft being 2.50m x 1.40m.
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It should be ensured that grout penetrates the full cross-section of the shaft and quantities of grout used
should be recorded for comparison with estimated quantities.

Grout should not be over pressurised to prevent it from displacing the shaft fill upwards, creating a layer of
neat grout which will be undependable.

During the investigation the shaft column was encountered to a depth of 34m begl and the depth of the
shaft lining is unknown. Past workings are recorded around the north and north east of the mine shaft,
however no evidence of shallow workings was encountered during the rotary drilling undertaken to date.
However, some excess grout take may occur at the base of the shaft.

43 Capping Detail

During the investigation the depth to bedrock in the vicinity of the shaft was encountered to be 6.5m begl.
At this depth, a reinforced concrete cap at the surface of the bedrock is considered to be unfeasible. The
shaft is located within Parcel 5 of the site which is not to be developed as part of the planning application
and is to remain as an area of woodland. The vicinity of the shaft is therefore considered to be a low risk area
as minimal risks to infrastructure or human health exist.

When taking into account the above the most appropriate capping solution for the mine entry following
drilling and grouting is considered to be a flexible engineering solution comprising the placement of
engineered fill with geosynthetic reinforcement over a wider area than the shaft.

The engineered fill should be placed over the full zone of influence of the shaft which based on the depth to
bedrock of 6.5m will be 16m. The thickness of the engineered fill should be a minimum of 2m to provide an
appropriate mechanically stabilised layer.

An indicative engineering detail for the flexible cap is presented below and on GRO-24220-P15.

N /
N\ /

} 16.00m /

§ \ it iiiiiiciiiiicsiiieciiciois _ GRANULAR ENGINEERED FILL
~ \ WITH "= 40"
EXISTING GLACIAL TILL T T i p—— —/7* — K
\ GEOSYNTHETIC REINFORCEMENT PLACED
AT 1m INTERVALS
ZONE OF INFLUENCE OF MINE ENTRY /’\/
45°

PENNINE COAL MEASURES
- - - - - - - - - - - - - - /\ ~MINE SHAFT COLUMN DRILLED AND - - -

GROUTED TO FULL DEPTH IN ACCORDANCE
WITH THE SPECIFICATION

Flexible Shaft Cap Engineering Section

The engineered fill should comprise clean granular fill with a drained angle of friction of 40°, geosynthetic
reinforcement should be placed at formation level and at 1m intervals thereafter. The contractor should
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submit specifications of the proposed geosynthetics to be used prior to placement for Groundtech
Consulting to review. All compaction works should be undertaken in accordance with the Earthworks
Specification under the supervision of Groundtech Consulting.

The depth of engineered fill may be deepened where required to accommodate dressing with topsoil
however the final thickness of engineered fill should not reduce below 2m. A membrane should be placed
prior to the placement of any topsoil to prevent mixing with the engineered fill in the engineered fill.

It is understood that Parcel 5 is located outside of the redline boundary for the development of the proposed
residential plots and it is therefore assumed the proposed development for Parcel 5 includes the removal
the buildings and infrastructure associated with the former theme park to allow the area to be utilised as
Public Open Space/soft landscaping. Therefore, due to the low risk setting of the area in the vicinity of the
shaft it is not considered that any form of demarcation or security fencing is required following drilling and
grouting and the placement of the flexible shaft cap.
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5.0 GROUTING INFORMATION
5.1 Grouting Materials

Water utilised for the works shall be from a mains supply utilising a licenced hydrant and hoses.

Cement shall be Ordinary Portland Cement (OPC) Complying with BS EN 197-1:2000. PFA shall comprised
conditioned hopper ash or dry powder ash, of a type suitable as a constituent for grout and obtained from an
approved supplier. Neat OPC will be utilised for the works.

If grouting grade sand is required, this should generally comply with BS EN 12620:2002 and be of grading
suitable for use in the contractor’s plant and approved by the Engineer. Pea Gravel shall comply with BS EN
12620:2002 and be of grading approved by the engineer.

Storage of grouting materials on site shall be suitable to prevent contamination and deterioration. Cement
should be kept in a dry location and the cement batches should be used in rotation.

5.2 Grouting Plant

The Contractor shall submit to the Engineer, for approval, details of the proposed method of mixing, batching
and pumping of grout to the injection points, together with the means of monitoring grouting pressures and
the quantities injected. The materials shall be introduced into the mixer via approved weight batching
equipment. Grout mixing shall be undertaken in general accordance with CIRIA C758.

Plant should be positioned so that the normal sequence of operations can be carried out without interruption
and equipment should be positioned to prevent spillage into drains or roadways.

The distance between the grout preparation area and drill holes should be kept as short as possible to reduce
the likelihood of losing pressure when pumping grout.

Flow meters should be utilised at the grout pump and pressure gauges at the injection point for monitoring
during the works.

The grout mixer shall be capable of producing an intimate homogenous mix, all particles being thoroughly
wetted without segregation.

53 Grouting Mixes

The filling material shall consist of neat OPC. Where excessive lateral flow of grout is anticipated or
experienced the Engineer may order the addition of sand or pea gravel to the cement mix. The specified grout
shall have the minimum water content consistent with effective pumping.

54 Grout Properties and Testing

For quality control purposes, grout should be sampled and tested as appropriate for density, bleed and flow
properties. Cube strengths should be determined as recommended in BS 1881-122:2011. Density and flow
properties can be monitored through the following:

e Grout flow meter tests
e Bleed tests
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Mixed grout quantities, flow and pressures should be monitored throughout the works and recorded. If the
results of the testing indicate the grout properties have fallen outside of the agreed parameters, then mixing
proportions should be reassessed.

A water/cement ratio in the range of 0.4 to 0.45 should be such that the mixes produced will be pumpable
and flowability should be confirmed with suitable flow meters.

High bleed grouts shall be avoided because they do not fill cavities efficiently and the consequence is
supplementary drilling and grouting at greater cost. Bleed capacity should be limited to 5% maximum,
whenever possible.

The Contractor shall make 150 mm test cubes according to BS 1881. These shall be tested at an independent
testing laboratory and the result forwarded directly to the Engineer within 24 hours of the test. The minimum
strength at 28 days should be 0.7MN/m?.

For strength testing, the Contractor shall make sets of six test cubes of the agreed size and taken from the
grouting, at surface positions, when directed by the Engineer. The cubes shall be marked, handled, stored
and tested in accordance with BS 1881 to confirm the projected 14 and 28 day strengths of the grout.

The Contractor shall arrange for them to be tested by crushing at 7 and 28 days in accordance with BS 1881.
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6.0 RECORDS

Daily Grouting Records shall be provided by the contractor for each hole and contain the following information:

e Job title and location

e Hole reference number

e Date

e  (Contractors name

e  Plant in use, crew members and hours worked

e Details of type of injection grout-line dimensions (e.q. tremie injection through 2 mm diameter
line) and length of standpipes inserted

e  Type of grout mix and volumetric quantity injected including total quantity by weight by each
type of grouting material introduced

e Grout pressures recorded, with the corresponding depths

e Details of casing abandoned

e  Details of grouting materials delivered to the site and a running total of each of the materials
delivered

e The nature, frequency and results of all inspections of services to check for grout penetration

e Details of all stoppages or delays and any other relevant information

The Daily Records of Materials and Plant Received shall show in particular that days quantities by weight of
each type of material and cumulative quantities. Daily Records shall be provided to Groundtech Consulting
Limited.
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